Protection by pyruvate against glutamate neurotoxicity is mediated by astrocytes through a glutathione-dependent mechanism.
Pyruvate, an endogenous metabolite of glycolysis, is an anti-toxicity agent. Recent studies have suggested possible roles for pyruvate in protecting CNS neurons from excitotoxic and metabolic insults. Utilizing cultures derived from embryonic rat cortex, the studies presented in this paper indicate that an astroglia-mediated mechanism is involved in the neuroprotective effects of pyruvate against glutamate toxicity. Glutamate-induced toxicity could be reversed by pyruvate in a mixed culture of cortex cells. Importantly, in pure neuronal cultures from the same tissue, pyruvate failed to protect against glutamate toxicity. Addition of astroglia to the pure neuronal cultures restores the ability of pyruvate to protect neurons from glutamate-induced toxicity. Our results further suggest that pyruvate can induce glia to up-regulate the synthesis of glutathione (GSH), an antioxidant that protects cells from toxins such as free radicals. Taken together, our data suggest that astroglia in mixed cultures are essential for mediating the effects of pyruvate, revealing a novel mechanism by which pyruvate, an important intermediate of tricarboxylic acid cycle in the body, may act to protect neurons from damage during insults such as brain ischemia.